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[0 0 0 1] 
[0 0 0 2] 
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*MaW»»**fcLTtt, M.I.Elinson, Radio En g . E lectro n Ph 

ys., 10,1290,(1965)^ *a**flUD«#*&ft-o* S . 

[0 0 0 4] 

* Au^CJ: S t,©[G.Ditt-er:»Thi„SolidFil B s-, 9,317(1972)]^ In 
0 3 /S nO^CjrS^^tM.Hartwell and C.G.Fonstad:"lEEE Trans.ED Con 
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f.", 519(1975)]^. %-7$>mmiCl:2>lb<D L%*& ffi : I2 6f, ^ 

1^, 2 2 (1 9 8 3) ] ^f^^tlt^S. 
[0 0 0 5] 

M.HartHeliejlCkS^^^ig^^^o ^HtCfcV^T, 3 0 0 1 liSft% 3 
13 0 0 4»H^© e };^{CH^(D¥ffi^lC^$tiTVN-5 o SE^«^K3 

004 tz&T&omm? * - y?£.m£ftz>Mn#t i m : &M-tz.}iiz& y, it^st 

ffiSi3 0 0 5AW$tlS„ tgcfOfSPiLfcjU 0. 5 [mm] ~ 1 [mm] , W 
0. 1 [mm] VWtfeZfrT^^&o fcfc. 0^©^^e>, «^m§P3 0 
0 5 &#«&?*ig|3 0 0 4 (Dtp£:iZmm<D]&Vtr*7jkLfei>K tUi^Slft&fc© 

[0 0 0 6] 

M . Hartwe 1 1 }C «fc S ^ & fcfc b & £ b T Ji&a^MtSiaMftffi*^ iC £ V > T tt 

, m^m&^e>iffic#«^m3 o o 4 icM«7*-^>^i: otitis jtm^ 

tffia#« < a#i^3 0 0 4 ^b 
win b riim u 3004 ^mmmzw.mm b < t«?tm b < i«sc 

[0 0 0 7] 

FEM©#I&» W. P. Dyke&W.W.Dolan, "Field emission", Advanc 

e in Electron Physics,8, 89(1956)-^, l^tt. C.A.Spindt, "Physical propert 
ies of thin-film field emission cathodes with molybdenum cones" , J. Appl .P 
hys . , 47 , 5248 ( 1976) & if tfja £ *l T V a £ „ 
[0 0 0 8] 
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FEm<Dm j ?-Wf&(D$kM&3temt.hT, 02 OlCfrjj£(Z>C.A.Spindt£>K:J:&ii 

*<Dmmm*i*-ta mmiz&^x. 3 0 1 o&««t% 301 1 

fc£X^ y *m$&. 3012&x57^3->, 3 0 1 3 ttif&S^JS, 3 0 14 1* 
^f- htit^S. ftm^l*. !59*3->3O12^-b«i3O140 
fSCSSi^«ffi$:epilJ-r£r y, x^ y #3-:y 3 0 1 2©3fcSg»J: y« 

# ft ffi & jg £ $ -fr & %» © T* $> 2> „ 
[0 0 0 9] 

[0 0 10] 

M I MMCDM£ UTli, fifittt* C. A. Mead, "Operation of tunnel-emis 
sion Devices, J.Appl.Phys., 32, 646(1961)^if*^^tlTV>So M I MM<DM^ 

*«<E>HS»J&#!IfeH2 i ic^-r 0 raBttWnSBT?* 1 .^ HJcfcv^T* 3020 
3 0 2 1 tt^M«fc y 3 0 2 2ligS100t>nhn 

-i*g«©i»V^je»JB, 3 0 2 3 80~3 0 0t>^b n - A^S©^ 

Ii»Jj5:5±lStfeS. MlMMtcfcv^Wu ±Ig3 0 2 3 i:Tii3 02 

i©rajc»£©«ffi&#aa*«ifcK.fcy* _l*«3 0 2 3(D^®ck ym^-atm 

5: jg £ 3 3 % © 1? & $> o 
[0011] 

> ^SM©«^iS:m^J;y%«it^#MT*^y. tt»ffc* : y-«:fftS«ftBT*& 

aSIS #3S V % £ V > e> SRI j& % tb Z> o 
[0 0 12] 
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fif, M;U«£MAlCJ:£4#|i§Bg6 4-3 1 3 3 2 
[0 0 13] 
[0 0 14] 

#{C, H^t^g^OJ&JS £ Ittt M ft® Ate J: £US P 5, 0 6 
6, 8 8 3^#^>#^5jl2-2 5 7 5 5 1 W¥ 4 -2 8 1 3 7^ 

[0 0 15] 

4, 9 0 4, 8 9 5#£r#lCH§^$*lTV^c FEM^M^^SlCfS 
MLfcMtbT, R.Meyer^tC J: y«£3ftfc¥SM*^««#*lie>*l 

T 1^-5 [R.Meyer: "Recent Development on Micro-tips Display at LETI",Tech.D 
igest of 4th Int. Vacuum Microele-ctronics Conf . ,Nagahama,pp.6~9(1991)] 

o 

[0 0 16] 

MiMmz&mffiM^xwmm^mmizmmisrM*. Mi«*ajiA 

tCfcS4$BB¥3 - 5 5 7 3 8-34fcSHC§8**3*VT:v*&. 
[0 0 17] 
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[0 0 18] 
[0019] 

3 115ttU7^l/-k 3 116MIM. 3117li7i-X^U- 

h-e&y. yryu-h3ii5, ®i^3 i i 6%.z$y =l-x? 'v- vzin 

TV>&„ 

[0 0 2 0] 

'J7^l/-h3 1 1 5lCttS«3 1 1 1#@J£3*ITV>*#, ~<Z>*&3 1 1 
l_tlCttf|^Sfm^3 1 1 2j&^ NXMfiM^tlT^S. (N, Mlt2£A± 
(DjE&WBcVfe U , S69^-rs^M^{c/SCTJifi^$tiS 0 ) iff 
fHNXMM©m^Stm^3 11211 02 2{C^i:fey > M^CD^I^JBS^ 
3 11 3 £N#©#[:fr|6j@ii$&3 1 1 4 ICJ: »JfB3gl£*lT^5., 3tlG>»«3 1 1 

i, m^Mmm^'S 112, ff^ini^3 1 1 3Rxfm^mmm3 1 i4icj:o 

T^$tXSSS^S:V;i/^«^tf-A^i:^ 0 * [6112^3 1 1 3 

[0 0 2 1] 

7^-X7U- h 3 1 1 7<Z>T®IC&, «3tt*3^&«;S^#B|3 1 1 
J*34lT£*K m (R) , B (G) , W (B) ©SBftOSjtft (^Eat) 
»J#tte>*iT^£ 0 f^M3 l l 8 £fct\tiB#&§m#tf)|^lck}:Mfe 

ft (^0^) jWRtfT&y, S&lcSftflifllS l l 8©'J7^U-N3 115i 
©MICH A 1^*>£&£* #;Wly * 3 1 1 9 ^^StlTVNSo 
[0 0 2 2] 

Dx l~DxmMDy 1-DynMHvH *3S**a*/**/l/*:^B3*©* 
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x 1 ~Dxmlfr?)V^m?-¥-&m<DftJi\aimU3 1 13i, Dy l~Dynii 
v;i/^«^-l^-A^(Z)^|olSH^3 1 14t, H v\±*#JIA*j2 3 119 

[0 0 2 3] 

_hS^^©ftg|Sttl 0®7^ft76iTor r jg^K^lCfl^;* 
^©^BE^tCfcS U 7^1/- h 3 1 1 S&tf^ai-^l/- h31 1 7 0)^j£j£ 
-Mil 6 TO^^Stf>M*£*f2lIJ3i££<Z> 

# (X^— Vl^WtV ^tWtlS) 3 1 2 Otf^tf i^TV^o dODi^lCL 

t, v;i/^if-Am^^^^tife^«3 1 1 liimyt^ms 1 1 8^^$ 

tlfe^x-X^lx- h 3 1 1 6^ttM^^^ y &V^£fci* y KHjSfcjfK Btf^L 
[0 0 2 4] 

xm, Dy lfc^LDy n&S£T^#|^ilM<Z>«^ffiifi^3 1 1 2&C^ffi£ 

rarrs*:. #^SM©s^m^3 1 1 2^&«^flrffi3*i«„ -e^i^ 

HHjMC**/l/A**3 1 1 9tC^3g^^Hv£iiDTim [V] &^LISt [k 

v] vm&zwiiQLT. ±mmin,^nr^m^mmi^ -y^-^xs-vs 1 1 

7©W®C«^S-frS, 3tllC<fcU, m^l^3 1 1 8£fc-T:g-£<Z>mftfl£#® 
[0 0 2 5] 

[0 0 2 6] 

m&<d&oiz. ftmmm&m^-Mmm?- 3 1 1 2^^>©scm«^$:jn^-r^fe 
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[0 0 2 7] 

•z<Dfr8>. m^rmmm^'S 112, ^^^bh^3 113, ^j*r&iBB^3 114 

m^ti. m&3 1 1 l±£7aL-Xzfl/- h 3 1 1 7©^^©x^m*^^ 
[0 0 2 8] 

K^Sf«©MHilbTtt, ^&3 111 h311 7 _L©^ 

xzfu-h3 1 1 7lcftttTflgfJ£*i£«^#^e>;ru mmmmzm 
[0 0 2 9] 

[0 0 3 0] 

-xyu-hi:^iLT&s m -t z mmm^mnom^mv & o 

•7 x.-^]y-h}l^\Pi^^ IffSaUT^l/- h^ltfia^oi-X^'lx- h^C 

^ - -9- tnjtfm* # 1&1 h itm pt tc & * £ 5 & mm s -fr^ffii 
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[00 3 1] 

u mmvTzfu- ht:mzz7 3i-xzfu- b&miz^m&zniM-t&zt.izi: 
& & e> -r s mmv&ax.m & >p & < t % m & z. t & mn t -r & „ 

[0 0 3 2] 

[^^©njfe©^] 

[0 0 3 3] 

£-rWi&-t2> n 7*-$>yj:n''$:fi5W<DVTzfU-h 10 15, <gJMl 0 
2, M^tf7x-^^l/-M0 1, ©^JEEfll^MCDX^— l^-l 0 3^ 
fr£#/&£n£^WH£iiHMfT<5 (X^y^S 101) „ M&3LTjj&i%.& 

[0 0 3 4] 

r^lC02©J:^{CBtrfHX^— $-1 0 3©U#J (:R^#[«J) tfrnXft (MTJ^IhJ 
0 2) . 

[0 0 3 5] 

&M#3&£&&JI%|&2u:g;HTe> {^vfs l o 3) . JM^^-Dgfi, 
*£<fcfc7*©2o<DX^&^& 0 BP*,, ^ltt % M^/$:^#®^e>#^-rx@, 

[0 0 3 6] 

^T^g^|§CDp>3BE$: 1X1 0" 4 P a#i5^ X'M^\^i~^> (X5^y^S 1 
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[0 0 3 7] 

m izmffifcmmm^-Mmm* & r=. &> iz^m^m^-mi^^u x & n 

J»l 0 1 4 ^bt^o. 
[0 0 3 8] 

TVZ/S 1 0 6) . 
[0 0 3 9] 

[0 0 4 0] 

miasm*. mmmmmm^mmmm^—DX&^mm^. ^.mmmizmm 
miz$JMzti2>z.}i£&2>t=.8). ^mm^mmzm^h, gk&*m& 

[0 0 4 1] 
[0 0 4 2] 
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3izz:z^mm-tz>-w<DWtv&wi&Z7jk-t 0 ur^u-M 0 1 5, 

102, ^ y ^iffi0X^-t 1 0 3 Wfits. ^f:x^-t©M ( 

(ommmmmm^ omm*. a* & js n x mm © e m^t jcxfr?fc#>x&£ 

a^fafctf^SEXifctUi) M%^^r^#^tiSo £Z.Xtt, M%l&£x 

LfcfftJCfr^fcfcX^.S. 
[0044] 

©*iS^l<B:U7^l/-h 10 1 5©^Mic^^»*$:TO-rs 0 «*?©& 
SfcW&#^S^>f > htt»**«01lF<i^flg«±lSK:MLT 5 0 GJgiLfcl 
0 0 0GJKT^maiI3*l*«fc^K:«»&^A*3K>f > 

Sffitt^i-x^lx- hturyi/- h©i5igXfcJ:v\, 8fiRfifflrK:#LX4&3i 
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[0 0 4 5] 

*mm<DmmT*&n t mmmKtt vxmm.mm\zmm^^x z>z\h\z&v 

[0 0 4 6] 

[0 0 4 7] 
[0 0 4 8] 

[0 04 9] 
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[0 0 5 0] 
[0 0 5 1] 

( i ) mmm^mmnm 

VX^TijkLT^Z> a 0*, 1015ij:'J7^l/-h, 1 0 1 6 10 1 

a7i-7^l/-M^y, 10 15, 1016, 1 0 1 iCi: *)m.y*rt*)\/<D\H 

0 0-50 O^T'l Oft&>±Mj&-tZZ£.lZ£ »Jlfi5MtS3i:^S 0 

WlO07>f^4i [Pa] mg<«£lC<&#£*l£ 0 ^£©£#), *jiCffi 

T, X^— 9-1 0 2 OtfSaw&tlTH*. 
[0 0 5 2] 

7i-^^l/- M 0 1 jgf««l 017t, ^^««©^®lc@Hff$4x 

fc&ftfWR i o i 8 (#«{£jgi) i o l 9 fc**e>**s*i* 0 

U7^l/-M0 15tt, -f©gffi(C«?ISf 1 0 1 1 ?:ttS 0 fc£ 
, ilt'H tt-T-SlStitl 01 It VTzfls- b 1 0 1 5 fcJWttfc 

0 1 1 ®»Tf >J 7^1/ - h S*JJf fr:frft!iHiRl 0 1 3 

Rwrnmrnmi o 1 4 ^-s^amm^ 1 012 £j§8«rt-<2>fc#>tc, 

[0 0 5 3] 

^--9- 1 02 0i LTH 10 11 _L<Z>ff #[Rjg2i&S 10 13 
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W^&iWM l 0 l 4 s3$!l£$t 1017 faffi©;* #ji/rty 9 (MM&B:) l 0 
L<ttx^-if 102 o©3t®©^«£$iJM-rsgi$-e, -e©^®tc#«i4 

[0 0 54] 

®^#*l«I$:^|niBB^l 0 l 3 H^ftlzmnLtc Vv 

mx* i oftu±mm~t2>z£iz£ »j7x-xyi/- mo i&tf/x««^« 

mi 0 1 1 £@5£Lfc 0 
[0 0 5 5] 

«^^«i o l i_ttcii^^S^©«T-Scm^i 0 1 2^NXM|M3 
*ITV*S 0 (N, MlZ2U±<DlE<DMmr'$>V, B 1" S*^Bf3(l»JC|S CT 

V^Ttt, N=3 0 0 0, M= 1 0 0 0J«±©»£»jrr5£fc#«LV\, ) Btf 
ffiNXMflom^ftfflsfrffcj:, M#©fT#fcnE«l 0 13 £N#CD#J#|*rieife§ll 
0 1 4JCJ:yvhU **K«f3*lTV*S. ffffg i 011 — 101 4JC«fcoT*/« 

[0 0 5 6] 

6(Z>*^*^/K:»v^fe'7'^«-?-tf-A«©¥iirH'e*s. £«i o 1 i_lic 

b&m^-izftjjfamm 1013 £#i#i&Bi*8t louctyvh v vxmzmm 

S*lT<o&. ff* 10 13 £#I#|pjggiB§{ 10 14 ©^H-TSW^JCO:, 

[0 0 5 7] 

v^xtt, M^0U7^i/ - m 0 1 5izm*mmfci 011 &aje-r&«/a 
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^©•;7^l/-hi:Ltt^if l o 1 1 fH#£JB^T%J:V* 0 
[0 0 5 8] 

mmm&i o i 7©r®tctt, smri o i 8ifij&mntiT^&. 

[0 0 5 9] 

Mil 0 1 8ttf^ 
1 0 1 0*c«ttT**. M^SBMl 0 1 0i:bTHfe©#mttWS: 

[0 0 6 0] 

H9CR&^t,©'eitft<, M*tf08 (B) Kj^J^fc^/l/JttK*!^ 

-eti^©ge^rj (Mx.«09) tfeottiK 

[0 0 6 1] 
[0 0 6 2] 

HI 0 1 S&afiLfcW^C^mKiiLTf^fflS-erSifcftifTf**. 9 ;i/7t 
V* 1 0 1 9li, gftttRl 0 1 8&33l£2ticl 0 1 7±KMmhf^ 
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, <£3fc#lBli o i 8^ciB«HM©m^*^3|s^$:Mv^fe^^c«. **;ww* i 
0 19 teJBv*&v\„ 

[0 0 6 3] 

ftfa_t£Sl&hLT, ^W««l 0 1 7i:f3feMl 0 1 8 hKDmiZ, I 
[0 0 6 4] 

Dxl-DxmStFDyl-Dyn^HvH 

So Dx l~Dxmliv;i/^^^lf-A^©^|BlSe^l 0 1 3 Dyl~D 
y n&v;^«^fcf-AM©#[;£lol!H^l 0 14t, Hvtt7i-^^l/- hCD 

* 1019 nmM.mizmmLT^2> 0 

[0 0 6 5] 

©*»*fcS^sK>^i:%S!«5L, 0©7>ftX5i [Pa] 

y #-K©lR35ftUBK:£y***#l*ttl x 1 0~ 5 ~ 1 x 1 0~ 7 [P a] mm<D 
[0 0 6 6] 

xm. Dy l&V>LDyn?:I(3 1 tffii? 1 0 1 2 JC«£E£8Jflirr* £ 

, #«^Sctti^l 0 1 2*v6* : ? : ^fl[ffiStl«. *to£.m&K:* # Jb/iy 9 1 
0 1 9JC««^SB-T-Hv%aCT«W CV] &V*U» CkV] ©iSffi£ftr;&DLT 
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[0 0 6 7] 

sis, mmfcrnrntsuam^'^iDi o 1 2^<Dwmm&i*i 2-1 6 cv] nm 

, **fl/rty 9 1 0 1 9 fctfrf-flfctfUfc-y-l 0 1 2 iKDSEUdttO. 1 [mm] 
?>8 [mm] ^^^A-/^ 1 0 1 9i:t^ftffii? 1 0 1 2^0tffiO. 

1 [kV] fre> 1 0 [k V] igMT*&&„ 
[0 0 6 8] 

[0 0 6 9] 

(2) -?)vrm*¥-j*m<Dm&jjm 

[0 0 7 0] 

mt-fes. fit, ^-r^^^ffife#MScm*^Cov%T*^^«|^i: 

[0 0 7 1] 
[0 0 7 2] 
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a (a) R&mmm (t>> i?&&o h*, hoi &&k« 1102*11103 
itm^-mm. 1104 1105 izmffi.. 1113 kr^ft^s- 

ic i y ^ L & ^ - > k -e & a „ 

[0 0 7 3] 

S^l 1 0 MAH 5H^7^^fS^7Xl:tti;fti:tS#g 

[0 0 7 4] 

£«1 1 0 lJllC^S^^ftcMfnlbT^^^tlfc^mSl 10 2 

iiiiosH:, mn^m-t^mmz^-oxmm^nx^^o m?n£. ni, c 

r, Au, Mo, W, Pt, Ti, Cu, Pd, A gf ^ 
miZLtl^O^M©-^, J^ttl n 2 0 3 - S n 0 2 & E#) £ "T 

*ffi&?gj«i-<&K:Mu MA 1 7 1 h 'J y ^ 7 7 <f 

31 v ^ y ft* if ©A # - - > ZM&&£>1*:T m^fr\SmM>Kj&m.T* £ 5 # 

[0 0 7 5] 

11024:1103 cD^li, ^^«^Sfffi^©fS:Mg^ic-^*5-& 

[0 0 7 6] 
[0 0 7 7] 
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ip^, ury-msi i 0 2^va»i i o 3 tm^miz&mzmm? 

u — J±(Dfflx*$>Z> 0 

[0 0 7 8] 

fitll l 0 4 £JM1-5©lc^£*i£>i$m*: LTii, MAH P 
d, Pt, Ru, Ag, Au, Ti, In, Cu, Cr, Fe, Z n, Sn, T 
a, W, Pb, fcif ^JiC^il-rS^JR-^. P d O, S n 0 2 , I n 2 Og, Pb 
O, S b 2 0 3 , J&Jf&ttCftfc-rSKflrtfe-*, HfB 2 , ZrB 2 , LaBg, C 
eB 6 , YB 4 , GdB 4> & E & it £f SAMMt^, T i C, ZrC, Hf 
C, TaC, S i C, WC, & if & « £ T i N, ZrN, H 

fN, &£f *\%VthH-*2>m.itm^. Si, Ge, fc^fcteC^il-rs^fl^ 

[0 0 7 9] 

#^14^1^1 1 0 4G)$/- h^tffilCOV^Ttt, 1 0<Z)3St^£> 10©7i [ 
[0 0 8 0] 

itttiii 104 ii^«@i i o 2&tf 1 1 o 3 tit. m^.mz& 
v^o ^©M^y^-tt, si o©Mic^v\rii, r^e>, m^-nm. mm 

[0 0 8 1] 

iSfHR i loss, ^i-s^*-^ y^xM^^/Xifmrnt^W 

^m^-t^>(oitmm^tb, mi o izis^xitm^mz^k^r^ 
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[0 0 8 2] 

mmi lnii, mmmL<&mmit&®j:vte2>3j-#zsmT*2bz> 0 
mmi ii3», "yx-^ymwrnz. ^-r^ n ts^mm n ^no z zk 

[0 0 8 3] 

, ©v>-rti*\ ^L<tt-^tie>©ii-&%i?feSc fcfc, 1 1 3©& 

m^Mvtzmmzmrt-rz&izmm&fctb, mi oiz^xitm^mizmvr^. 

TOH (010 (a) ) iz&^Tte. fllli 3<JD-SB&|&£Lfcili^ 
[0 0 8 4] 

*m*zm^& 0 w*>. m&i i o iic&w«#^;*£ffivv m*nmi 102 

h 1 1 0 3 icteN iliJBI&MvAfco dtti 000 l*>tfx hu 

[0 0 8 5] 

^m^Jll 1 0 4<Z)^H#3|S|-i:LTPd^ : b<l±PdO§:ffiV\ ^SffiB|©JiE 

SMji 0 0 izxyfTs hn-A] , (gwiii 0 0 [v>r *n;*-#-] £b£ 

o 

[0 0 8 6] 
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